Differentiation of odontoblasts is negatively regulated by MEPE via its C-terminal fragment.
Matrix extracellular phosphoglycoprotein (MEPE) is an extracellular matrix protein that is mainly expressed in mineralizing tissues, including the dental pulp. The purposes of this study were to clarify the localization of MEPE in the tooth germ and to investigate the roles of MEPE in the differentiation of odontoblasts. The immunohistochemical staining in the tooth germ of the upper first molars of male Wistar rats (postnatal day 3) revealed that MEPE was mainly localized in odontoblasts during dentinogenesis. Stable MEPE-overexpressing and MEPE-knockdown cell lines, which were established in odontoblast-lineage cells (OLCs), showed lower and higher differentiation capabilities, respectively. Eukaryotic proteins of the N-terminal fragment of MEPE produced in HEK cells had no effect on the differentiation of OLCs, whereas the C-terminal fragment containing an RGD sequence inhibited their differentiation. These results indicated that the C-terminal fragment of MEPE containing an RGD sequence, cleaved in odontoblasts, appeared to be the active form of MEPE, which may play important roles in dentinogenesis and pulpal homeostasis by keeping the odontoblasts in immature condition.